increase in sludge dosage rate. The highest content of Cd, Cu and Zn in ryegrass roots was observed with a sludge dosage rate of 44. 4% , which was 0. 3、2. 3 and 6. 5 times higher than those at control ( CK) , respectively. In contrast, the accumulation of Pb in ryegrass decreased with the increase in sludge dosage rate. A decrease of 40% in Pb content in ryegrass roots was observed with a sludge dosage rate of 37. 5% as compared to the control. In order to assess the bioavailability of metals, correlation analysis using SPSS statistical software was performed to investigate the relationship between the total accumulation of heavy metals in ryegrass and contents of available forms of heavy metals in soil amended with different sludge dosage rate. The results of Pearson correlation coefficient analysis showed that a significantly ( P < 0郾 01) positive correlation was found between the contents of chelated form of Cu and Zn and plant accumulated metals. The content of heavy metals in ryegrass had significantly positive correlations with the content of Cu and Zn bound form under neutral condition in soil amended with sludge. There were power functions with positive coefficients relationships between the contents of Cd and Zn in ryegrass and the contents of acid鄄soluble form of Cd and Zn in artificial soil. Whereas, significantly ( P<0. 05) negative correlation was observed between Pb content in ryegrass and available forms of Pb content.
The overall correlation data showed that the contents of heavy metals existing in the chelated form, acid鄄soluble form and bound form under neutral condition in soil amended with sludge correlated with the contents of heavy metals in ryegrass, suggesting that the three available forms of heavy metals might be absorbed and used by ryegrass. Therefore, contents of chelated form, acid鄄soluble form and bound form under neutral of heavy metals could be used as the indicator of bioavailable fraction in soil amended with sewage sludge. 
